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DISCLAIMER  
  
This report was prepared as an accounting of work sponsored by an agency of the 
United States Government.  Neither the United States Government nor any agency 
thereof, nor any of their employees, makes any warranty, express or implied, or 
assumes any legal liability or responsibility for the accuracy, completeness, or 
usefulness of any information, apparatus, product, or process disclosed, or represents 
that its use would not infringe privately owned rights.  Reference herein to any specific 
commercial product, process, or service by trade name, trademark, manufacturer, or 
otherwise does not necessarily constitute or imply its endorsement, recommendation, or 
favoring by the United States Government or any agency thereof.  The views and 
opinions of authors expressed herein do no necessarily state or reflect those of the 
United States Government or any agency thereof.  
  
ABSTRACT  
  
  
The project is titled “Identification, Verification, and Compilation of Produced Water 
Management Practices for Conventional Oil and Gas Production Operations.”  The 
Interstate Oil and Gas Compact Commission (IOGCC), headquartered in Oklahoma 
City, Oklahoma, is the principal investigator and the IOGCC has partnered with ALL 
Consulting, Inc., headquartered in Tulsa, Oklahoma, in this project.  State agencies that 
also have partnered in the project are the Wyoming Oil and Gas Conservation 
Commission, the Montana Board of Oil and Gas Conservation, the Kansas Oil and Gas 
Conservation Division, the Oklahoma Oil and Gas Conservation Division and the Alaska 
Oil and Gas Conservation Commission.  
  
The objective is to characterize produced water quality and management practices for 
the handling, treating, and disposing of produced water from conventional oil and gas 
operations throughout the industry nationwide.  Water produced from these operations 
varies greatly in quality and quantity and is often the single largest barrier to the 
economic viability of wells.  The lack of data, coupled with renewed emphasis on 
domestic oil and gas development, has prompted many experts to speculate that the 
number of wells drilled over the next 20 years will approach 3 million, or near the 
number of current wells.  This level of exploration and development undoubtedly will 
draw the attention of environmental communities, focusing their concerns on produced 
water management based on perceived potential impacts to fresh water resources.  
Therefore, it is imperative that produced water management practices be performed in a 
manner that best minimizes environmental impacts.  
  
This is being accomplished by compiling current best management practices for 
produced water from conventional oil and gas operations and to develop an analysis 
tool based on a geographic information system (GIS) to assist in the understanding of 
watershed-issued permits.  That would allow management costs to be kept in line with 
the specific projects and regions, which increases the productive life of wells and 
increases the ultimate recoverable reserves in the ground.    
  
A case study was conducted in Wyoming to validate the applicability of the GIS analysis 
tool for watershed evaluations under real world conditions.  Results of the partnered 
research will continue to be shared utilizing proven methods, such as on the IGOCC 
Web site, preparing hard copies of the results, distribution of documented case studies, 
and development of reference and handbook components to accompany the interactive 
internet-based GIS watershed analysis tool.  Additionally, there have been several 
technology transfer seminars and presentations.  The goal is to maximize the recovery 
of our nation’s energy reserves and to promote water conservation.  
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 1 
INTRODUCTION  
  
  
This is the Final Technical Report for the Department of Energy (DOE) project titled 
Identification, Verification, and Compilation of Produced Water Management Practices 
for Conventional Oil and Gas Production Operations submitted by the Interstate Oil and 
Gas Compact Commission (IOGCC) under DOE Cooperative Agreement No. DE-FC26-
04NT15545.  This report details progress for the months of September 2004 through 
September 2007 completed by the IOGCC and ALL Consulting, LLC (ALL) team for the 
project.  This report details the tasks completed, tasks in progress, problems 
encountered, problems resolved, miscellaneous project activities, and tasks to be 
conducted over the remainder of the grant.   
  
  
    
  
EXECUTIVE SUMMARY  
  
 
After the completion of the research phase of this project, the IOGCC has worked to 
communicate its final product to various audiences. IOGCC identified key audiences as 
IOGCC member states, federal government, educational institutions, environmental 
groups, industry trade organizations, and agricultural groups. 
 
Activities to disseminate the results and findings of the research project to target 
audiences, included congressional testimony, dissemination of the final guidebook, 
distribution of a brochure and CD-ROM, Web site postings, media coverage, an 
awareness campaign, and trade show displays.  
 
Technology transfer activities have sparked the interest of the general public, 
government and industry. Media coverage has included articles in industry and 
professional journals, national and regional newspapers, and environmental 
publications.  
 
Final report preparation will involve the measurement and analysis of the results of 
technology transfer activities. Measurement will incorporate pre- and post-distribution 
survey data, web site hits, number of documents distributed and other pertinent data. 
 
  
  
 
EXPERIMENTAL METHODS 
 
None 
  
RESULTS AND DISCUSSION 
  
 
Tasks Completed. As previously reported, the research team does not anticipate 
additional work for Tasks 1.0, 2.0, 3.0, 4.0, 5.0 and 6.0.  Therefore, these tasks are 
considered complete.   
 
A project extension through 09/30/2007 was requested by the project director and 
granted by the NETL. The purpose of the extension was to allow additional outreach 
activities in response to interest generated by technology transfer efforts.  
 
Period Activities. The final period of the project focused around technology transfer 
activities to disseminate the results and findings of the research project to target 
audiences.  
 
After the completion of the research phase of this project, the IOGCC has worked to 
communicate its final product to various audiences.  
 
Key Audiences 
The IOGCC with the cooperation of ALL Consulting developed a thorough 
communications plan targeting key stakeholders which include: 
 
• IOGCC Member States 
o Governors 
o Representatives 
• Federal Government 
o U.S. Congressional Energy and Water Committees 
o U.S. Bureau of Land Management 
o U.S. Department of Energy 
• Educational Institutions 
• Environmental Groups 
• Oil and Gas Industry Associations 
• Agricultural Groups 
 
Project Promotion/Education Efforts 
 
Congressional Testimony 
In September 2006, IOGCC Washington Representative Kevin Bliss, testified before the 
U.S. House of Representatives Subcommittee on Water and Power that water produced 
as a consequence of oil and natural gas production could be used in areas of the mid-
continent and west where prolonged drought has made water a valuable commodity.  
Bliss cited preliminary findings from this national research effort funded by the U.S. 
Department of Energy and conducted by the IOGCC and ALL Consulting.   
 
In December the House passed H.R. 5110, the More Water for More Energy Act of 
2006. If enacted, the act would facilitate the use of water brought to the Earth’s surface 
as a by-product of oil and natural gas production. In addition, the legislation would allow 
for grants to develop facilities to increase the amounts of so-called “produced water” 
suitable for irrigation and other uses. 
 
IOGCC alerted the media about Bliss’s testimony and this project through a series of 
press releases. As a result, the project garnered media coverage in various trade 
publications, including the Oil and Gas Journal, Congressional Quarterly and Petroleum 
News. 
 
Full Guidebook 
Links to the final report “Guide to Practical Management of Produced Water from 
Onshore Oil and Gas Operations in the United States” were placed on IOGCC’s Web 
site as well as ALL Consulting’s Web site.  During the period of December to August, 
the guidebook was downloaded from the IOGCC Web site 1435 times. 
 
Several articles regarding the Guidebook were sent through IOGCC’s electronic 
newsletter with a link to the Guidebook. The newsletter has a distribution of about 555 
people. 
 
In addition, a handful of hard copy reports were printed and are available upon request. 
 
 
Brochure/CD-ROM 
A summary brochure was created to highlight the key findings of the IOGCC final report 
“Guide to Practical Management of Produced Water from Onshore Oil and Gas 
Operations in the United States.” The brochure defined produced water, explained the 
purpose of the project and discussed the tools developed as a result of the project.  
 
The brochure contained a CD-ROM that featured a 20-minute video presentation by 
Dan Arthur of ALL Consulting, the full final report or “guidebook”, and Watershed 
Analysis Tool. 
 
Nearly 4,000 brochures were distributed to state and federal government and industry 
groups. Industry associations such as OIPA, KIOGA, AAPG, PAWY, MPA and Citizens 
for Resource Development distributed the brochure at their meetings. 
 
 
Web 
A “current projects” page was added to the IOGCC Web site to feature the produced 
water project. The page contains an overview of the produced water project and also 
contained a link to the materials from the CD-ROM that contained the video 
presentation, full report and Watershed Analysis Tool. 
 
During the period of March to August, the current projects page received 1136 hits, with 
the section containing materials from the CD-ROM receiving 437 hits. 
 
 
 
 
 
  
 
 
 
 
 
 
 
Media Coverage 
The IOGCC developed a press release and press kit that highlighted the beneficial uses 
of produced water and the tools developed. The release was distributed to national, 
state and trade media through the PR Newswire Service on April 10. Phone calls were 
made, with the help of a local Oklahoma City public relations firm to secure coverage. 
 
http://www.iogcc.state.ok.us/news_PRbody.aspx?PRID=35 
http://www.iogcc.state.ok.us/news_mediakit.aspx 
 
The purpose of the release was to lead people to the IOGCC Web site.  
 
Awareness Campaign 
A series of advertisements were placed in the following publications and online leading 
people to produced water tools available on the IOGCC Web site. 
• American Oil & Gas Reporter 
• Oil and Gas Journal 
• Platt’s Oilgram News 
• Platt’s Gas Daily 
• Petroleum News 
• Casper Star Tribune 
• Wyoming Tribune Eagle 
• Billings Gazette (Online) 
• Geotimes 
• WE&T 
• Oil Daily 
• Platt’s (Online) 
• Google 
• AgWeb 
 
 
 
 
Trade Show Booth 
A trade show booth was developed that partially focuses on tools for managing 
produced water. Facts from the guidebook were featured on the produced water portion 
of the booth.  
 
Produced water summary/CD-Roms have already been featured alongside the booth at 
the IOGCC Annual Meeting. The booth will also be used at the Oklahoma Marginal Well 
Commission trade show in October. 
 
 
 
 
 
 
The IOGCC is in the process of measuring and analyzing the results of technology 
transfer activities for inclusion in the final report. Measurement will incorporate pre- and 
post-distribution survey data, web site hits, number of documents distributed and other 
pertinent data. 
 
 
CONCLUSIONS 
 
Although formal analysis is not yet complete, anecdotal evidence shows that technology 
transfer activities have sparked the interest of the general public, government and 
industry. Media coverage has included articles in industry and professional journals, 
national and regional newspapers, and environmental publications. A sampling of 
articles is attached. Additionally, IOGCC has been asked to present the findings of the 
report to industry associations and other events. 
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IOGCC NEWS RELEASE 
FOR IMMEDIATE RELEASE - Tuesday, April 10, 2007 
Contact:  Erica Carr  405-525-3556 x106,  erica.carr@iogcc.state.ok.us  
Produced water could prove valuable resource to drought-stricken ranchers 
Water is an invaluable resource, but for ranchers like Brett Emmons it’s also a matter of survival.  
 
Emmons is among the many ranchers in Montana that have battled a 20-year drought threatening to close 
down local ranching operations. A self-described rancher/farmer, he struggles to grow his own grain and hay 
to feed his cattle.  
 
However, help could be just around the corner for Emmons and ranchers and landowners across the 
country, thanks to a valuable by-product of America’s oil and natural gas resources – water.  
 
The volume of water produced from domestic oil and natural gas wells greatly surpasses the amount of oil or 
gas produced. This traditionally had been problematic for an industry that struggled to find cost-effective 
water management solutions. However, new technologies and water treatment programs have changed this 
scenario.  
 
“What has historically been viewed as a waste that was disposed of in a cost-efficient and environmentally 
sound manner can now be efficiently managed and used as a valuable resource,” said Dan Arthur, a partner 
of Tulsa, Okla., based ALL Consulting.  
 
While some of this “produced water” is too salty for use, large quantities may be utilized as an 
environmentally safe source of agricultural irrigation, power generation, aquifer storage, enhanced oil 
recovery, surface discharge and even water for wildlife.  
 
The Interstate Oil and Gas Compact Commission (IOGCC) and ALL Consulting conducted a national research 
effort, funded by the U.S. Department of Energy's National Energy Technology Laboratory, focusing on the 
management of produced water from onshore exploration and production operations in the United States.  
 
Researchers evaluated oil and gas operations throughout the country to observe how the industry has dealt 
innovatively with water management challenges. They released their results in a Guidebook that catalogues 
produced water quality data and water processing techniques operators are utilizing across the country.  
 
The Guidebook also discusses regulatory challenges associated with produced water.  
 
“It is important that regulatory impediments to the appropriate beneficial use of produced water be 
removed,” said Thomas Richmond, administrator for the Montana Board of Oil and Gas Conservation and a 
participant in the study. “Water is too important a resource to allow outdated rules to prevent its use or 
make it unnecessarily costly to use.”  
 
Currently, each of the oil and gas producing states remains responsible for regulating produced water in 
accordance with its specific geographic and geologic conditions.  
 
“The Guidebook will help state and federal regulators develop produced water regulations that are most 
protective of the environment and that encourage beneficial uses appropriate to the region, without 
disrupting domestic oil and natural gas production,” said Arthur.  
 
For Emmons the resource is a win-win. "Produced water is part of a solution to keep ranching alive in this 
area," he said. "At the rate it's going now, the small guy is going to go away and not far behind them will be 
the communities they live in."  
 
To find out more about produced water and its beneficial uses, log on to www.iogcc.state.ok.us.  
 
The IOGCC, representing the governors of 30 member and seven associate states, promotes the 
conservation and efficient recovery of the nation’s oil and natural gas resources while protecting health, 
safety and the environment. Established by the charter member states’ governors in 1935, and approved by 
Congress, it is the oldest, largest and most effective interstate compact in the nation.  
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